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Abstract 



PURPOSE:To remarkably simplify machining for a lubricating oil passage though two sets of speed 
change mechanisms are provided on the same axis by communicating lubricating oil passages formed 
on both end portions of a rotary shaft with each other through a lubricating oil passage formed between 
a cylinder member and a rotary shaft. 

CONSTITUTION:Lubricating oil passages 100, 102 are formed on both end portions of an input shaft 12 
extending to the input disc 22 portion and the second input disc 22a portion by drilling. A lubricating oil 
passage 104 is formed between the first and second input discs 22, 22a and between a torque shaft 28 
and the input shaft 1 to communicate these lubricating oil passages 100, 102, 104 with one another 
through radial passages 106, 108. Accordingly, the lubricating oil passages 100, 102 which require 
drilling for the input shaft 12 are disposed at end portions so as to make the length thereof shorter. 
Accordingly, though two sets of toroidal type speed change mechanisms are provided on the same axis, 
machining work for the lubricating oil passages 100, 102 is simplified remarkably so as to improve 
productivity of the input shaft 12. 
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te2fiime>*t.& M3W^yHKSiessaHcH-t-5 0 
hn-r^/Hiiasafflltt, #B§ug6i-ii6i66-i§-teiS^ 

aptte^bSfts. 

* KJhi" 5 it V> C^JE^SI- i "9 $ ixt fflg^ ^# 
AD $ tiZ b #te, BFT-JE^S i teSUtefSltt btvS J¥JE# 
Ste J: 9, BE^liA^ W^»*#£tettWL-Cif* 
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-^TdT^ SAE (Society of AutomotiveEngineers, In 
c. ) PAPER, 751180, Fig7 (Printed in U.S.A.) fc§B 

W\ A* F/^ I: 2E^) f ^uf Hit^ffi IT 



otlt UltettO^BBB^tofflWtfiaKds, RE^tt^: 
i 5 , R@^S#:lct±*o|fi»«»^»}ttfflaKS:»« 

5« 

Epib, ft IB, ft 2 Bf±*»W ho 
^/HSaSEaailO-e, I2ttft 1 H*£«WKtte>ft5 

±iE>rv^ hv-ir^ M2tcr±. ±is^— w^hk 

*^H6HatS*t»«t»K»l8«(EA/Tftl F^^l 
a««20*5±Wft2 fn-f ^/VSfea«»«20aiSBJttE« 

_bKftl,ft2 hcr-f ^/U*a«W|20,20att, 
ftSBfi £ *u£ft 1 AAr^f * * 22, ft 1 fctj^-r >f * * 24 
*3 <fc T/ft 2A*f>(^^ 22a, ft 2 ffi^yV * * 24a £ , 
r. tb b^A^T^f * * 22, 22a b ^m^f^ * 9 24, 24afH 
icESdtlSft 1*^^*26*3 i W»2WB^*26ai: 

±ia#A^-T >f * * 22, 22a h^t^tif^ * 9 24, 24a <D 

7^ * ^ 22, 22a*3 ,3: Ximtif-f X 9 24, 24aJw±|SiS^ ^ 
^26, 26ad5SattSttfc«lB-e. K««r*26 t 26a(Dffl^ 
& ftmb 4ot*s «9 , K«»^*26, 268^^*^X13 

t^^>T% **3S^j-e^±iafti,ft2W^7 f -f ^^2 
4, 24ate±m*mmi8w^mw£nrK\,^cmn£ti. 

>6-O n Jbiaftl, ft 2 Xtly*4 *?22, 22atem^\cMfrZ> 
ttt, Jiiaftl,ft2A^X-<^^22,22ali > 4 V? 

V28a, 28b§:^ UtM jcftS. 

— ±IEftl,ft2ffl*f f -<^^24 f 24a«:jblBh^^ 
S/iT7 h28<D^{C^— K/W^T y ^30, 30a^^UT 
[Eie@SElc«^$tuSi:^c s iSUJ*7 tf -r^^24 f 24a|B 
(ClBg $ tb 5 tti^ 3r 32 f ;V $ y V 28^jH \CM 
(teSffi^«^L, Km**-lr32©aJf^SB32aHi»tt^« 
SdJliaa^^ ^ ^24, 24artjaaSir > 3 >-32b, 32c 
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SoT, ±ISA^7x-f *^22 f 22aia±tt h/l^v^^ 
h28Sr^LTEHE*-iR»ciBISS*t-5 4:*lc, _h|2A^7^ 
>f * ^24, 24al^±:^tb^^ J r32C07^^$iS32atCir 

±15^1 hn>f^/wS3i««20O^lA^-f ^^22 
co#HS!l (f 1 ffi^f^ ^^24i(j:E»ffll) v:/ 

5 ^7 7 ^ > v>34^SEg £ ft 5 t # f C , 
^34fc|Rl7^^^^22i:«)n(||ctti¥£E¥afc ttw 

CO bA^tl* A:7^>-^34, n— f>f A36?r^U 
Tig 1 X*tV * * 22^A^I £ ft 3* 

A^^^^22^^i.^7^v f 34^fiDra^ffl»IlIte Mfc 

fs-fft) £ftx, z.fr%m%m<Dfcmj]*x?3hfr?<D 

Sot, ^7A77^34^?)il A^>f^^22tc: h 

A^^-f ^ ^ 223* Jg 1 ttJ^^-f * * 24*fi|fcjf ff $ ft. 
rtl^A, W^^f ^^22, 24 fc® 1**^26 t^BJ 

t^5T% ±IB^7A77 V^34f±;* h 38, -^y 

b38a^ur-r bi2\z.&±£tix& 

19. ±fao— 7*^^^^36***1 A*^ **22S:*¥ 
i±t5^^^^^ hv-ir:? hl2l£A^£ft 

-h!2jg2 hn>T^/W«»BMl20aO3B2A^;'7 f 
-<^^22af4, h/V^i^ir^ h28Sr^LT±ia»l A^ 
X>f 22^31 Sftfc M^J&SX*§ft3 fc*tC 
»2A^T r -r^^22a^{ia (f^W^yM **24attt: 

h40}C^— hVU^^^ h-^jy V>/43, *^<— 43a£r 
^U-C-HB*«ih3*b5^flE#St UT<OJIIL«ia42^a 
KMtffa420W»A*S^ffi*tUTBE«2AA 
T f -T^^22a{CA^$iX^o 

*fc, ±E*2A*'7 f >f>^22a|cA*S*t4JnLHria4 
7 M2KA;ft£ft5o 

Jbl5n— A36(7DjfJES**5«tt5±15JIILtf^42 

7f^7M2l:eiM^U, *2AA-r^^^22 
a*5 £tfg£ 1 A^f^-T * *22fc*ftefte3Sft*o 

Sot, *i ^USEii«fl|20fc<>jnLtfia42^J: 
S^JE*#tfUBSftSt*fc:* «2 hn^^ilffii 
20a Id fen— >^^360jfjEyj3JSf^ffi$tUSo 

—Sr. _b|a*l,^ 2 ffi^T*>f *^24,24afi-fe >a 
>-32b, 32a$r^LTtay7^32^^^tbTV>^fcfe, 



3 a ~>* 



ttftl, Jg 2 m^-r-T * * 24, 24a^H^ ftfc h/W «K 

"Cf^teteXTfT*? Y7y h^t7 h46^:^LTm^l 
£ft5 Q 

*fc, iEaA^32©^««H«tett, ±«*«M 

184oJ:tm^P^18{C^/U M8£:frLTBR£ft£*iI& 

«503&SJ|RS^ r.n& l PM»i8*3j:TjqiJi(i*50©rtfl| 
t, {±5^1^32(07^^^323^ t«cry^7^ 
— /W<T y >^52, 52a)^$r&£ft, S7y^7^-^ 
-<T y V^52, 52a*^bTa^J=¥ir32^Ji|E c f J P^18«a 

±E7y^7#-/W<7S ^>/52,52aO-r V 
V— ^ t JrlBffi^ "^32 1 ©Rlfclti*'*— fr— 54, 5 
4ajPE«£ft5t#fc:* tt'f^-I/'— *t-LE*l, JfS 
2 fcH^x-f ^ ^24, 24a 1 GORgtC v\A56, 56atfSjf ASft; 
r ft fcjfll, * 2 ffi^-f * * 24, 24am<Offiaft»*S?Tt> 
ftTV^ Q 

t^5T% ±lB*l f »2**^*26 f 26af±, 

hi2*«^-e*iH c f'«ffiiS^irifii^*^-e*t 

1 *fl£tt 5>*b. #*»^S26, 26aO^SB«» 2 EH^ 

2 A, ffiy^-f ^ ^ 22a, 24aO hn-f Kffi«Cfto^« 

t $n^o 

±I2»1, » 2 JS^rT^26, 26aH:»l 1 fg 2 X^««58, 5 

58.58att»Wa*<0#riStftoT*3 9, * 2 2 3E«F 

««58a<0^-ffl|ffl4>S:*-t"35S, ^B2^#««58a(D#^ 

^n^«i-s»ix«pawi58o#fl! 

«SW^ti:7;l/77^7b (a) ^SrttLT, 

BP^?, |g2H^liD^coil-ll^®T®g|T% 
***u**2 3t«r««58aW:. £2JMftr$26a*S|aiEg 

* ^SSl$#62a Sr _h|B{I <bM60a CO * ^ ^^gl S i± 5 
S&BET ^ ^^rc- ^ 64a t ^^^tbB 2H^^ 

h^ir^ H2S:l*^"e***|Rj^lS*KWb*tSo 

±IB(i^tt6Oatt0*r*26aOX«p«Bt. 
fe, q&(^^H^tt60atCi3V^T^V^^aS^^rRI{dK^*.i^ 

±IB^**JWB«-62aW:Ji, TW=-K/^7y 
V ^67a, 69a jo <fc t5^®tt§66a, 68a L T_b, T V > 
^70a f 72atCimE3&»O«»-BriBlCX«rS*b5. 

±IBJBffir ^64att. v-y >-^74a, tT^ h 

W6ajo J:t/t°^ hyny K78a£>t>tt0, ^tr°^b^o ' 

h^8attJiEXl*«Wt62a«C»-frSiXS. 
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y K78a^fS£ft£;S^\ JbTiS?^fRji*«o 

^ 70a, 72a<D{&m ^oiJK ft {C^®J $ ft 5 . 

-TS^ A, ar f ^^^22a f 24aPfl|Ct([*ftfc»2* 
»r*26att, H^tt60aOOffi^(C ± «9 iE^SSJWW 
62a0>IIIte«:#oTJS2ia t K IRSlEft^ftlc«tt£ft 

So 

* ds«9b £ ftS r £: i 9 , Si »*r*26as«» 

£ft£>0 

ft, ±lB»l,SB2 3£«P««58,58aW:, *lJ2hn>f 
*VHE5S*«20, 20aOA^J-r^ * ^22, 22ajo JimtJ^T* 
-f * ^24, 24atf>S3S^ ffi 1 a^Tfe^^-^ft^ft 
JBiaoTV^Sfcfe, *ljS«P««58i:"»2 3E}«B«58 
aitt, *ft«ft#«Sftfit>OM±*2!6*^fc««* 

ft&o 

tr^-e, ±EJSl,l2(BAf^ 24, 24a fi-T ^ 

y M2fc*a*HEHE$ft-6fcft, K/w<ry 

v^30, 30a£r^LT h/u^v^^ h28^iK#$ftS3S^ 

. *fc, ±1S-Y hVt7 M2@fcfc*(©P5i8»j&s 

u — 7— ' <T V V;/80j3 £U^~ KA"<7 y >^^82?r^ 

36, TV3r^7#— /W<T y V ^52, 52a jo J; T^—— KA- 

h-<r y ^^43^(^^rH^*«^^^^^ o 

«»|£»»tt»»100, 102«: % ^1 A^^-f *?22%ft 
jo <fc tf» 2 A^J-T * * 22ag($#4 ~C K y /^PX"T 5 t 
Ztlbfgl,f&2 A^7 f -Y^^22,22aMtt-hl2 h/^ 

&104«:7&£U ^ft^fSrifaalS&lOO, 102, 104^^g^ 
ftcOiiS&106, 108Sr^UT^oli"^o 

JbfEBl, 3S 2 A#7V * * 22, 22a«J(D»!?»aaiKl'04 

K2fc©IWfc;/y v^-llO, ll2«:4h£$ii\ R^v^l 
10, 112{Cj:oT^ h/U^ v"t^ j-28£-f Z/^y hVt7 

hi2^^ratc^sft$ji*rRj^raBK^ij^$ft§ 0 

^tt, ±ia-acoii?t?ftaiKioo, 102, io4{c(^ % g§ 
l H^fiW^Ktt &ftSB*<D^#:^a»feS»ifi# 
^#*&Sftfc*l»»tt. ^a^rra«^»j«s 

ftfciiS&114, 116, 118, 120, 122, 124, 126^:^LT, y 

•^T y >^80, n— T^-f >-^;*7 J*36, ~— K/^T y 
30, 7^7- A"<T y >^52, 52a~— KA"<T 
y V -/30a, ~— K^* 7 * h ^<T y > i/43 jo <fc t5~— K 

a-<t y ^82t-«!&£ft£o 
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l:fcot(t xy^yiSff±LT>f h Vt7 M2 
ic f/^^5SSA*$ft-cvNftv>^ffi-ett H mtfte40{c£3 

^JE^*l, j(S2AA7 f -f^^22 i 22aK:fpfflU JB 1 A, 
ta^T*^^ ^22. 24WIC* 1**^426^5, ^O, Jg 2 
A, ffl^^-f ^^22a f 24aWlC»2**r*26adS, ±15 

^ffi^JClSfcffiafASrto-c^tft-eftifcSftSo 

4, n V>/# i»36$:^LTB 1 A^tV * 9 22Me 
S£ft5£^C x h/l^ Vt7 h28£^LTm2 A^JX 
^^^22a{C>gS^ft; rft(b^l,^2A^JX-f^^22, 
22a*S|gI(ESftS 0 

±I5»1, ^ 2 A*7>f ^^22, 22a{dA^ Sftfc h/l/^ 
tt:, ±IB»1, 2 *»r*26 f 26a^^ UTJBl. JB 2 ffl^j 

^>r^^24.24a*Keaaft, mmi,m2Bm 

r 426, 26a(50f®K^ ^ Cfc^3tit^ A, tH^/X-r ^ ^ 
22, 24jo £U*22a, 24aW^*ai»lC»^Sft5 0 

— >{y7 8 7F^t7M255^IlAAf^^^22 
iC h/^e^£ft£l£l> ^A77y^34^U*f^ 
^ ^ 22 £ CO W tf^te^fRlCOteffi-f ft *^ Coo D — x-T 
^^A3636SfHftSft % Kffii A^r r >f^^22ds^ia 

tU^y hi/t7 M2Sr^UT»2A^7 f >f^^22a 

fcfWBSftfto 

Sot, HA, ffl^>T^^22 f 24*5j:t5»2A, 
tB^X-f X * 22a £ 24a t % 1 ^ 4 26 jo X XfiK 2 JlW 

r*26at<olB©ffiaf^*5it*:Sft, A^jh/i-^oii^: 

i:5-e> *«tWf:*oTIM v^ 0 ^ M2 
MI9^P^Sfiglf^P^»^^5^fefco-C, «!» 
»5i»l00, 102, 104*^ Ufc^^ hVt7 M 

20^mff^«iwnaKio4»:. svN^ttft-s^^^E 

B^ftfc^l, B2A^ * ^ 22, 22af«T^i:oT^^ 
ft5 f/^v/t7 h28£-f V'T 0 ^ hVt7 M2fc©m»C 

»**ftSfcft, SKKBttK^^7h^ir7H2<o 
Ky/^A0X4r/^B£ LftV\ 

Sot, ^ hVt7 M2(C Ky /^DX«^^ 

Sft5±1£»»ttS»100,102tt, «>fy^hv+7 
M20«flBt?*>or, ^tO**tfi^<t51i:# 
Ri(»»aKioo # io2olnxf«piis*u< 
^#icftD, s^ttt^fy^ hvt7 M2o4att* 

I2^«0 hn>f ^/V*«f£iB||i0afc*^*ft5^ 
tt, Bl,^2A^X-l'^^22,22a^^ft- : efta~^> 
^A36,36adS«!:^?>ft. fn-^ V^^7A36, 36a^ 
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22, 22a{d^tv-etb343z:LT YM? £ thZ>m&h ft 

oTV^ 0 

JDLHfia42ttJR2 A^T f ^^^22a{il]{-^ttibtt, 
KJltf ia42<Z)^JEE^S:K» 2 AAr^f * ^ 22a{&!]<7);*7 A 

£Jl,»2 A*?V **22,22a^<fc h/U^C**5j;tf 
7^22,22affl{C^:oTlg^#:i32^r^^7 ( '^ h v"iT7 hi 

2u:«af u ±Mm&m t ra«tr.«««t«ci32*KjH tcssi, 

I2ffl*f-f7^ 24, 24a*5 <fc VttJ^7 ^^32^«^ 

*j«$;ft3J;«»»tta»i04W:, ^nbWtt*i32i-f 
S£oT, ro*l6#JicS>o-c t^^y h v^:? M2 
fc£*"C, ^±5zE^fcll^(l"C^A^T ? ^7^lRl±^ 



horn, 2«Ohn^^A«MHII*:3E«N-aia«W 
LT KiafillliO W«»8*c«?j« S jKfc»»ifta 

aiBiim ^»jftaa*iaig**<oii5«i»flB^jox 

SB l BMt^WO— IOfc««r»r*raBBI, ^ 2 1 

10,10a y^m&mmm. 12 ^r^hv 

t7h (HMEtt) . 14 — 20,20a hP 

>f #Vl^5£«Mfc* 22,22a A^-f*^ 24,24a 

ffi^-f 26,26a J**^*, 28 hA'*Zs*r 

7h , 36 42 JDLtf 

*a N 100,102,104 iBfltifiaBS, 132 ffiWfto 
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